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FORJJHG E\ ULYHU VHGLPHQWV UHQGHULQJ LW OLDEOH WR FDWDVWURSKLF IORRGLQJ 7KH ULYHU FDWFKPHQW FRPSULVHV










2.1. Study area 
  
7KH VWXG\DUHD KD LV VLWXDWHGNPQRUWKZHVW IURP3UDJXHRQ WKHHDVWHUQEDQNRI WKHGRZQVWUHDP9OWDYD
5LYHUQHDUWKHWRZQRI9HOWUXV\ 1 (DQGNPVRXWKRIWKHFRQIOXHQFHRIWKH9OWDYDDQGWKH
/DEH7KHVWXG\DUHDXVHG WREHDULYHU LVODQG IRUPHGGXULQJ WKH IORRG LQ7KH LVODQGEHFDPHDSDUWRI WKH
IRUPHU9HOWUXV\FDVWOHGHPHVQHDWWKDWWLPH$FDVWOHDIDUPDODQGVFDSHSDUNILHOGVDQRUFKDUGDQGDIDOORZGHHU
HQFORVXUHZHUHFRQVWUXFWHGRQWKHLVODQGEHWZHHQDQGWKHHQGRIWKHWKFHQWXU\,QWKHLQIORZLQWKH
ODWHUDO DUP RI WKH ULYHUZDV EORFNHG E\ IORRG VHGLPHQWV$ VPDOO SHUPDQHQW IDEULFDWHG VWUHDP LQ WKH EHG RI WKH
IRUPHUDUPRIWKHULYHUZDVFRQVWUXFWHGVXEVHTXHQWO\)RUPHUULYHUVHGLPHQWVKDYHEHHQUHSHDWHGO\HURGHGDQGQHZ
VHGLPHQWVKDYHEHHQDFFXPXODWHG LQ WKH VWXG\DUHDGXULQJ IORRGV'XULQJ WKH IORRG LQ WKHDUHDZDV ORFDOO\
GHHSO\HURGHGRUFRYHUHGE\ULYHUVHGLPHQWV6LQFHUHYLWDOL]DWLRQZRUNKDVEHHQFDUULHGRXWRQWKHFDVWOHWKH




2.2. Collection and analysis of samples 
 






DSHUWXUHV ILQH HDUWK$ SDUW RI HDFK KRPRJHQL]HG VDPSOHZDV IXUWKHU VLHYHG WKURXJK D SODVWLF VLIWHU IRU D ILQHU
IUDFWLRQZLWKSDUWLFOHVL]HPP
7KH JUDLQ VL]H GLVWULEXWLRQ LQ WKH VDPSOHV ZDV GHWHUPLQHG DIWHU SURSHU GLVSHUVLRQ RI WKH VDPSOHV LQ D VRGLXP
KH[DPHWDSKRVSKDWHVROXWLRQE\DVLPSOLILHGSLSHWWHPHWKRG.HWWOHUHWDO7KHDFWLYHUHDFWLRQS++2DQG
WKHWRWDOHOHFWULFFRQGXFWLYLW\6FPZHUHGHWHUPLQHGGLUHFWO\LQDVXVSHQVLRQRIILQHHDUWKJDQGGHLRQLVHG
ZDWHU  PO DIWHU WKH VXVSHQVLRQ KDG EHHQ VKDNHQ IRU  PLQXWHV $ FRPELQHG JODVV HOHFWURGH ZDV XVHG IRU
GHWHUPLQLQJ WKH DFWLYH UHDFWLRQ DQG D SODWLQXP FRQGXFWLYLW\ HOHFWURGH ZDV XVHG IRU GHWHUPLQLQJ WKH HOHFWULF
FRQGXFWLYLW\7KHH[FKDQJHUHDFWLRQS+&D&OZDVGHWHFWHGZLWKWKHFRPELQHGJODVVHOHFWURGHLQDVXVSHQVLRQRI
ILQHHDUWKJDQGD0&D&OVROXWLRQPODIWHUWKHVXVSHQVLRQKDGEHHQVKDNHQIRUPLQXWHV7KHS+






$OIDOID 2UJDQLF $QDO\WLFDO 6WDQGDUG  UHIHUHQFH PDWHULDO 7KH WRWDO FDUERQ DQG QLWURJHQ FRQWHQWV ZHUH
H[SUHVVHG DVSHUFHQWDJHV7KH WRWDOPHUFXU\ FRQWHQWZDVGHWHUPLQHGGLUHFWO\ LQ WKH ILQHU IUDFWLRQRI WKH VDPSOHV
XVLQJDQ$0$ VLQJOHSXUSRVHDWRPLFDEVRUSWLRQVSHFWURPHWHU7KHTXDOLW\RI DQDO\WLFDO UHVXOWVZDVFKHFNHG
DJDLQVWDQDO\VHVRIWKH%&55(VWXDULQH6HGLPHQW&5057UDFH(OHPHQWLQ&DOFDUHRXV6RLODQG%&5
$TXDWLF3ODQW Lagarosiphon major UHIHUHQFHPDWHULDOV$IWHU WRWDO GLJHVWLRQRI WKH ILQHUSRUWLRQRI WKH VDPSOHV
+12+2+)+%2 LQ DPLFURZDYHSUHVVXUH GLJHVWLRQ V\VWHP &(0 WKH WRWDO FRQWHQW RI WR[LF HOHPHQWV
$V %H &G &R &U &X 0R 1L 3E 9 DQG =Q ZDV GHWHUPLQHG XVLQJ ,&306 DQG ,&32(6 VSHFWURPHWHUV
6XFKDURYiDQG6XFKDUD6XFKDURYDHWDO7RFKHFNWKHTXDOLW\RIWKHDQDO\WLFDOUHVXOWV WKHHOHPHQW
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3.1. Soil cover skeleton and texture 
 
'XULQJ WKHIORRG LQ OHVV WKDQRI WKHVWXG\DUHDZDVFRYHUHGE\FRDUVHVDQGDQGJUDYHOXS WRFPLQ
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7KHW\SLFDO WRWDOHOHFWULFFRQGXFWLYLW\RI WKHVRLOFRYHUVZDVIRXQGWREHLQ WKHUDQJHRI6FPHYHQLQ
DUDEOHVRLOFRYHUV7KHHOHFWULFFRQGXFWLYLW\H[FHHGHG6FPRQO\LQWZRUHFHQWO\GULHGIRUHVWIORRGSRROVLWHV




3.3. Total carbon and nitrogen contents 
 
7KHPHGLDQIRUWKHWRWDOFDUERQFRQWHQWLQWKHVRLOFRYHUVIRUWKHHQWLUHDUHDZDVLQWKHWRSVRLODQGLQWKH
VXEVRLO ,Q WKH ILQH RUJDQLF FOD\H\ VHGLPHQW WKH PHGLDQ RI WKH WRWDO FDUERQ FRQWHQW ZDV  DQG LQ VDQG\
VHGLPHQWLWZDV7KHPHGLDQVRIWKHWRWDOQLWURJHQFRQWHQWLQWKHVRLOFRYHUVZHUHSURSRUWLRQDOWRWKHFDUERQ
FRQWHQW7KH W\SLFDO& 1UDWLRZDVEHWZHHQDQG2XU UHVXOWV LQGLFDWHDJRRGVXSSO\RIKXPXV LQ WKH VRLO
FRYHUVDQGVXLWDEOHVRLOFRQGLWLRQVIRUVRLOPLFURELDODFWLYLW\DQGIRUWKHSURGXFWLRQRIKLJKTXDOLW\IRUPVRIKXPXV
HJ 6iĖND DQG 0DWHUQD  +RZHYHU WKH JRRG QLWURJHQ VXSSO\ LQ WKH WRSVRLO VXSSRUWV WKH JURZWK RI
QLWURSKLORXVYHJHWDWLRQHOVHZKHUHLQWKHVWXG\DUHD

3.4. Available contents of nutrients 
 
7KHORZHVWFRQWHQWRIDOOQXWULHQWVZDVIRXQGLQWKHVDQG\JUDYHOVHGLPHQWZKLOHWKHDYDLODEOHQXWULHQWFRQWHQWLQ
WKHRUJDQRFOD\VHGLPHQWH[FHHGHG WKHDYDLODEOHFRQWHQWRIQXWULHQWV LQ WRSVRLO LQ WKHDUHD7KH ORZHVWFRQWHQWRI
QXWULHQWVZLWKWKHH[FHSWLRQRI&XDQG3ZDVLQWKHDUDEOHVRLOSUREDEO\GXHWRLQWHQVLYHXSWDNHDQGDFFXPXODWLRQ
RI QXWULHQWV LQ FURS SURGXFWLRQ 7KH WRSVRLO FRQWHQW RI DYDLODEOH QXWULHQWV ZDV KLJKHU LQ WKH WRSVRLO WKDQ LQ WKH
VXEVRLOZLWKWKHH[FHSWLRQRI3LQWKHILHOGV6LJQLILFDQWO\DKLJKHUDYDLODEOHFRQWHQWRI.0J0Q3DQG=QLQWKH
WRSVRLO WKDQ LQ WKH VXEVRLOZDV IRXQG IRU WKH VRLO FRYHUVRI DOO LQYHVWLJDWHG W\SHVRI ODQG FRYHU LQ WKH DUHD7KLV
LQFUHDVHLQWKHHOHPHQWLQWKHWRSVRLOPD\KDYHEHHQVXSSRUWHGQRWRQO\E\WKHFRQWULEXWLRQWRWKHHOHPHQWIURPWKH
ILQHVHGLPHQWEXWDOVRE\WKHGLVWULEXWLRQRIWKHHOHPHQWLQWKHFRXUVHRIVRLOSODQWVRLOF\FOLQJIRUWKHZRRG\DQG





3.5. Toxic element content 
 
7KHPD[LPXPSHUPLWWHGWRWDOFRQWHQWVRIULVNHOHPHQWVLQVRLOVDUHGHILQHGLQORFDOOHJLVODWLRQ0ä3IRU$V
%H &G &R &U &X +J 0R 1L 3E 9 DQG =Q 7KH WRWDO HOHPHQW FRQWHQW LQ WKH VDQG\JUDYHO VHGLPHQW ZDV





DUHD7KHSHUPLWWHGOLPLWIRU WKHWRWDO=QFRQWHQW LQVDQG\VRLOPJNJZDVH[FHHGHGLQRI WKHWRSVRLO
VDPSOHVDQGLQRIWKHVXEVRLOVDPSOHVPDLQO\RQWKHJUDVV\SORWV2QO\LQDIHZWRSVRLOVDPSOHVGLGWKHWRWDO
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&U DQG 3E FRQWHQWV H[FHHG WKH PD[LPXP DOORZHG YDOXHV IRU VDQG\ DJULFXOWXUDO VRLOV 7KH WRWDO FRQWHQW RI WKH





&RDUVH IORRG VHGLPHQWV KDYH FDXVHG WKH VDQG\ WH[WXUH RI WKH VRLO FRYHUV ZKLOH RUJDQLF FOD\H\ VHGLPHQWV KDYH
FRQWUROOHG UDWKHU WKH HOHPHQW FRQWHQW LQ WKH )OXYLVROV RI WKH VWXG\ DUHD 7KH GHWHFWHG SK\VLFDO DQG FKHPLFDO
SURSHUWLHVRIWKHVRLOFRYHUVVKRZHGWKDWWKHVWXG\DUHDLVQRWUHVWULFWHGIRUIDUPLQJRUIRUUHFRQVWUXFWLQJWKHIRUPHU



















 0=H  7KH 5HJXODWLRQ RI WKH&]HFK0LQLVWU\ RI$JULFXOWXUH QR 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